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(IyopeceHTHBIX CBOWCTB OIMYXOJIH, TIOJTyYSHHO! ITyTeM UMIUTaHTANHA UMMYHOAE(MHIIUTHBIM MbIIIaM KJIETOK, KCIIPeCc-
cupyrommx FRET-ceHcop kacmaspi-3 - TR23K. Omyxonu moiy4any ImyTeM HHOKYJLSIIUH TIOJT KOKY CIIMHBI MBIIIEH nu/nu
KJICTOK JUHUU AS549 (aeHOKapIMHOMA JIETKOTO YelioBeKa), TpaHchermpoBanHbix koHcTpykiein TRK-23-K.doyopec-
LIEHTHBIC UCCIJICIOBAHNS TPOBOAMIN METOJIOM IIIaHApHOH ToMorpaduu. Cpok HAOMIONCHHS 3a KUBOTHBIMU COCTABHI 45
nueit.Ilokazano, uto nocie npuBuBKY KieTok AS549-TR23K omyxonessle y3ibl pa3suBanuch y 100% xuBoTHbIX. JIaTeHT-
HBII MIEPHOJT BapbUPOBAII OT 6 10 14 mHel, y OOIBIIMHCTBA MBIIICH OH COCTABILUT 6-8 THEH. YCTONYMBEIA POCT OITYyXOJIH
HaOII0aJICs B TEUCHUE BCero cpoka HabmoneHus. CirydaeB CIIOHTaHHON perpeccuu He otMedeHo. [To mepe pocra omy-
XOJI MHTEHCHBHOCTB €€ (ITyOpEeCIeHIIN YBEININBaIach. [Ipuposna ycrieHns TIOMUHECIISHIIHHN OITyXomu A-549 B mpo-
recce pocra TpebyeT fetaibHoro n3yueHus. Viudopmarms 06 ycnoBusx 3 GeKTHBHOTO JeHCTBHS CEHCOPa, B YACTHOCTH
TIOTEHIIHAIBHOTO BIMSHUS Ha HETO CIIOHTAHHOTO aIlONTO3aTPAHCAYIMPOBAHHBIX OIyXOJIEBBIX KJIETOK, HEOOXOAUMA TIpU
MOCJIEIYIOIIEM TECTUPOBAaHUU HOBBIX IPOTUBOOILYXOJIEBBIX CPEICTB, H3YUEHUH AllONTOTHYECKOIO CTaTyca 3KCIIEPUMEH-
TaJIBHBIX OITyXOJICH M €ro BIMSHUS Ha 3(()EKTHBHOCTE MPOTHBOOITYXOIEBBIX BO3ACHCTBHUIH.
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Apoptosis -atype of the programmed cell death- plays an important role in the malignancy onset and progression of as
well as the response to antitumor treatments.The key enzyme of apoptosis is caspase-3.The aim of this work is characteristic
of the fluorescent properties of growth and tumor obtained by implanting cells expressing caspase-3 FRET-sensor - TR-23-K
into immunodeficient mice. Tumors induced by inoculation under the dorsal skin of mice nu / nu A-549 cell line (human lung
adenocarcinoma) transfected with TRK23K.Fluorescence studies were conducted by the planar imaging. The observation period
was 45 days.It was shown that tumor nodules developed in 100% of animals after inoculation of A-549-TR23K cells. The
latent period ranged from 6 to 14 daysandit was 6-8 daysfor most of the mice. The steady growth of the tumor occurred during
the whole period of observation. The cases of spontaneous regression were not observed. Fluorescence intensity increased in a
parallel with tumor growth. The reason of this fact is unknown.Informationabouteffective action ofthe sensor, in particular, about
the potential impact of spontaneous apoptosis of transduced tumor cells is necessary for subsequent testing of new anticancer
drugs, the experimental study of the apoptotic status of the tumor and its influence on the efficacy of antitumor effects.
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Cunte3 rubpuanbix HaHoyacTul C-Au-Ag MpoBOAMICS METOIOM JIa3ePHO-UHAYIIMPOBAHHOTO OCAKACHUS U3 pac-
TBOpAa. [IpexypcopoM It CHHTE3a SBISUICS pacTBOp rerepomMeTauimaeckoro komrurekca [Aul2Agl2(C2Ph)18Br3(PPh2(
C6H4)3PPh2)3](PF6)3 B nuxiopatane. PU3MKO-XMMHYECKHE CBOMCTBA MONTYYEHHBIX THOPHIHBIX HAHOCTPYKTYp HCCIIe-
JIOBaHbl METOJJAMU CKaHUPYIOILEH 21€KTPOHHON MUKPOCKOITUH, YHEPTOANCIIEPCUOHHON PEHTIEHOBCKOM CIIEKTPOCKONNU
U CIIEKTpOoCKoNnuy noriomeHus. Ilokaszano, 4To ocaxxeHHbIE CTPYKTYpbl COCTOAT U3 reTepOMETaINYECKUX Au-Ag Ha-
HOYACTHII, BHEPEHHBIX B yIIepoAHyIo MaTpuiry. [locTpoeHo pacmpeneneHne CHHTe3NPOBaHHBIX HAHOYACTHIL TTO pa3Me-
pam U onpeseneH cpenHuii pasmep Hanodactui D=(22+4) uM. [lonyueHa 3aBUCUMOCTb TOJIOKEHUS TTHKA [Ia3MOHHOTO
pe30oHaHCca THOPUAHBIX HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB OT BPEMEHH JIa3epHOTO Bo3/eiicTBrs. B kauecTBe cymeps-
KOTOKCHKAHTA UCCJIEA0BAaH MOJULUKINYECKHHA apoMaTHYECKUil YIIIeBOIOPO/ — aHTpaLeH. M3MepeHbl ClIeKTpbl TOBEpX-
HocTHO-ycuneHHoro KPC pacTBOpoB ¢ pa3nimuHoO# KOHIEHTpanuel anTpareHa. OnpeneneHa npeaeabHo oOHapYKIMast
KOHLIEHTpALMs aHTpaLleHa B alleTOHE MeTooM nosepxHocTHO-ycuiieHHoro KPC. IlpoeneHo uccienoBanue 3aBUCUMO-
CTH MHTEHCUBHOCTH JTIOMHHECIIEHIINN COPOMPOBAHHOTO aHTPAIleHa OT BPEMEHHU COPOIHL.
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Synthesis of hybrid nanoparticles C-Au-Ag was carried out by laser-induced deposition from solution. Precursor
for the synthesis solution was heterometallic complex [Aul2Agl2(C2Ph)18Br3(PPh2(C6H4)3PPh2)3](PF6)3
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dissolved in dichloroethane. Physical and chemical properties of the hybrid nanostructures were investigated using
scanning electron microscopy, Energy-dispersive X-ray spectroscopy and absorption spectroscopy. It was shown that
the deposited heterometallic structures were composed of Au-Ag nanoparticles embedded in a carbon matrix. The
size distribution of the synthesized nanoparticles was obtained. The average size of nanoparticles was found to be D
= (22 £ 4) nm. The dependence of the plasmon resonance peak position of the hybrid nanostructured materials on the
laser exposure time was obtained. Polycyclic aromatic hydrocarbon anthracene was investigated as superecotoxicant.
The spectra of the surface-enhanced Raman scattering of the solutions with different anthracene concentrations
were measured. Minimal detectable anthracene concentration in acetone for surface-enhanced Raman scattering was
determined. The dependence of anthracene luminescence intensity on the sorption time was studied.
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MeTo10M JTa3epHOTO OCAXKICHHUS N3 JKUKOW (a3bl IPOBeeH CUHTe3 r’HOpHAHBIX HaHodacTul C-Au-Ag. B kave-
CTBE MCXOJHOTO MaTepHaja JJIs CHHTE3a HCIOIb30BaJICs PACTBOP TeTepOMETaTUecKoro Komruiekca [Aul2Agl2(C
2Ph)18Br3(PPh2(C6H4)3PPh2)3](PF6)3 B nuxnopstane. MccnenoBansl GU3HKO-XUMHYECKHE CBOWCTBA MOTYYSHHBIX
THOPHIHBIX HAHOCTPYKTYp. M3ydeHo BIMsSHHE BPEMEHH JIa3epHOTO BO3ACHCTBHS HA pazMep ¥ MOP(OIOTHio GopMu-
pyembix yactuil. OOHapyKEHO, Y4TO YBEeIMUYECHHE BPEMEHH BO3JICHCTBHS JIA3epHOTO M3IYUYEHHsI Ha PacTBOp TeTepoMe-
TAJTNIECKOTO KOMIUTEKCa IPUBOANT K 00pa30BaHMIO OoJiee MIIOTHOH YyIaKOBKU THOPHIHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJIoB, IIPU ITOM CYIIECTBEHHO HE BIMSET Ha pasMep (opMHupyeMbIx dacTHll. 13 aHanmmza mukpodoTorpaduit
MOCTPOEHO PACTIPE/IeNICHNE CHHTE3NPOBAHHBIX HAHOYACTHIL IO Pa3MepaM U OTPeeIeH CPETHUH pa3Mep HaHOUaCTHI]
D=(22+4) um. Ha ocHOBe CIIEKTPOB 3HEPreTHUECKOM TUCTIEPCUH TOKa3aHO, YTO OCAXJICHHbIE CTPYKTYPBI COCTOST U3
reTepoMeTaTIecknX Au-Ag HaHOYACTHI], BHEAPEHHBIX B YIIEPOAHYI0 MaTpHily. IlomydeHa 3aBHCHMOCTD TTOJIOMKe-
HUS TIMKa TUIA3MOHHOTO PE30HaHCa MMOPHIHBIX HAHOCTPYKTYPUPOBAHHBIX MaT€pPUANIOB OT BPEMEHH Ja3epPHOr0 BO3-
JeHCTBUSL.
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The hybrid nanoparticles C-Au-Ag were synthesized by the method of laser deposition from the liquid phase.
The starting material for the synthesis was heterometallic complex [Aul2Ag12(C2Ph)18Br3(PPh2(C6H4)3PPh2)3]
(PF6)3. The physical and chemical properties of the hybrid nanostructures were investigated. The effect of laser
radiation exposure time on the size of the formed particles was studied. It was found that increasing the laser radiation
exposure time leads to the formation of a dense packing of hybrid nanostructured materials. At the same time there is no
significant effect on the size of the formed particles. From the SEM images analysis the distribution of the synthesized
nanoparticles size was obtained. The average size of nanoparticles was found to be D = (22 + 4) nm. Based on the EDX-
spectra it was shown that the deposited structures were composed of heterometallic Au-Ag nanoparticles encapsulated
in carbon matrix. We measured the absorption spectra of hybrid nanostructured materials with different laser radiation
exposure time. The broad band corresponding to the light absorption by nanoparticles was found in the spectra. The
dependence of the position of the plasmon resonance of hybrid nanostructured materials from the time of irradiation in
the synthesis was found.
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MeTon0M TePMOTPaBUMETPHU H3Y4YeH TEPMOpPACTaf MOIMITOKCHITUIMETAKPUIATa U MOMUMETUIMETaKpuIaTa
Kak oOpasma cpasHeHus. O6a oOpasia HoJIydeHs! CBOOOIHOPAIUKAIBHON ITOJIMMepH3alieil 10 BEICOKOH KOHBEPCHU
B IIPUCYTCTBUU TUHUTPUIIA a30-M30MacIAHON KucaoTel. Metogamu @puamana u OFW 1o nomyyeHHBIM 1aHHBIM pac-
CUUTAHBl PHEPrUM aKTHUBALMU IIPOLECCOB TEpMOpAcHaia MOIUITOKCUITUIMETAKpUIaTa U OJMMETHIMETaKpuiIaTa B
3aBUCHMOCTH OT CTENIEHH paclajia moiuMepa. DHeprus akTHBALUK TepMOopaciia/ia MoIMMeTUIMETaKpuIaTa U3MeHseT-
sl OT CTeNEHU pacnaza. Jjis noauITOKCUITUIMETaKpUIaTa, ACIOIUMEPU3YIOLIErocs Kak U NOIUMETUIMETaKpUIIaT, B
TIpesieNiax MOrPeIHOCTH U3MEPEHHS BBIIEIUTh OTEIbHbIE CTAIUU TEPMOPACTIAZA HE YAAIO0Ch, SHEPTHs AKTHBALIMHU €TO
TepMopacnaza B 1,5-2,5 pasa HUKe SHEpPruM aKTUBALMU TepMopacaia NoIMMeTHUIMETaKpUIaTa IIPU TEX e CTEHECHAX
pacmaja.
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